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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the generation of defects caused by 
charging of black matrix in the manufacturing prociess and improve reliability after 
the device is completed by forming the electrode which brings the black matrix to 
the common potential using a transparent conductive film consituting a pixel 
electrode. 

SOLUTION: A common electrode 303 is formed in order to bring the black matrix 

302 to the common potential using a transparent conductive film 227 constituting a • yl^^"^^"^:^^. ^^.^ 
pixel electrode 228. After such manufacturing process, a final protective film is 
formed; on top of it a wrapping film is formed to wrap the liquid crystal; and after 
that the wrapping process is executed. In this case, it is possible to hold the black 
matrix 302 at a specified potential and to avoid accumulation of charge there so 
that generation of defects such as destruction of thin film transistors due to 
generation of static electricity and electrostatic breakage of insulation films is 
avoided and reliability of the device after the device is completed is improved. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by forming the electrode for making a black matrix into 
common potential the transparence electric conduction film which is the liquid crystal display which has 
a active-matrix mold, and constitutes a pixel electrode being also. 

[Claim 2] The liquid crystal display which is a liquid crystal display which has a active-matrix mold, and 
is characterized by forming the electrode for making a black matrix into common potential on the same 
layer as a source line. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention indicated on these specifications relates to the configuration of the 
liquid crystal display of a active-matrix mold. Moreover, it is related with the production approach. 
[0002] 

[Description of the Prior Art] Conventionally, the liquid crystal display of a active-matrix mold is known. 
This arranges a thin film transistor to each of the pixel arranged in the shape of a matrix, and controls 
that it is also at a thin film transistor about the charge which frequents a pixel electrode. 
[0003] In such a configuration, the light-shielding film called the black matrix (BM) arranged as covers 
the part of the edge of a pixel electrode is needed. As BM, the metal membrane which usually has the 
thickness of about thousands of A is used. 

[0004] Although this black matrix does not play a role especially electrically, it exists over the whole 
pixel matrix field. 

[0005] However, the problem that an unnecessary charge is accumulated there produces that a thin 

metal membrane is inserted into an insulator layer, and exists in the whole pixel matrix field. 

[0006] This poses a problem also not only in after completion of equipment but in its making process. 
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[000^7] As everyone knows, generally in the making process of a thin film transistor, the membrane 
formation process and etching process using the plasma are carried out. 

[0008] Under the present circumstances, if the conductive ingredient which floated electrically exists, a 
charge is accumulated there and the electrostatic discharge of an insulator layer will be produced. 
[0009] The thickness of the insulator layer generally used is thousands of A. Moreover, it exists in the 
interior of the insulator layer (the oxidation silicon film and silicon nitride film) formed by the CVD 
method or the spatter by the consistency which can disregard neither a defect nor a pinhole. 
[0010] Therefore, as a result of the phenomenon in which a charge will be accumulated in the above BM 
arising, an insulator layer will carry out an electrostatic discharge locally. 

[001 1] This is in the middle of production, and means that a defect occurs to some equipments. That is, 
some thin film transistors lapse into a malfunction, or the problem of the malfunction of the circuit by 
existence of leakage current arises. 

[0012] And especially this poses a problem in the middle of production of equipment. Moreover, it 

becomes the factor which spoils the dependability after completion of equipment. 

[0013] 

[Problem(s) to be Solved by the Invention] Invention indicated on these specifications makes it a 
technical problem to solve the problem on which an above-mentioned black matrix is charged. That is. 
let it be a technical problem to control a defect's generating in the making process produced when a 
black matrix is charged, and to raise the dependability after equipment completion. 
[0014] 

[Means for Solving the Problem] As the concrete configuration is shown in drawing 4 , one of the 
invention indicated on these specifications is a liquid crystal display which has a active-matrix mold, and 
it is characterized by forming the electrode 303 for making the black matrix 302 into common potential 
the transparence electric conduction film 227 which constitutes the pixel electrode 228 being also. 
[0015] As the concrete example is shown in drawing 4 , the configuration of other invention is a liquid 
crystal display which has a active-matrix mold, and is characterized by forming the electrode 217 for 
making the black matrix 302 into common potential on the same layer as the source line 215 (referring 
to drawing 2 ). 
[0016] 
[Example] 

[Example 1] The outline which saw the liquid crystal display of a active-matrix mold from the top face to 
drawing 1 is shown. The circumference drive circuits 103 and 1 1 1 for driving the thin-film transistor 
arranged to the active-matrix field 101 which has the pixel electrode arranged in the shape of [ of a-100 
several lOOx number ] a matrix, and this active-matrix field 101 are shown in drawing 1 . 
[0017] In the active-matrix field 101, the pixel electrode arranged in the shape of a matrix is arranged. 
And the thin film transistor is arranged at each of a pixel electrode. 

[0018] **** which expanded the configuration of a active matrix is shown in 107. The gate line indicated 
to be the source line (called the data line) shown by 109 by 108 in a active-matrix field as shown in an 
enlarged drawing 107 is arranged in the shape of a grid. 

[0019] The thin film transistor 1 10 is arranged to the field surrounded by the source line and the gate 
line. And the source of a thin film transistor is connected to the source line. Moreover, the drain is 
connected to the pixel electrode which is not illustrated. The pixel electrode is arranged to the field 
surrounded by the gate line and the source line. 

[0020] In drawing 1 , 102 is the aperture of a black matrix. And fields other than this opening were being 
shaded. The pixel electrode exists in opening shown by this 102. 

[0021] The black matrix has extended in the common electrode shown by 105,106,100 in order to make 
self hold to predetermined potential. A common electrode is connected with the common electrode 
arranged too at the confrontation electrode through a conductive pad, when sticking with a 
confrontation substrate. 
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[0022] Moreover, as shown also to a cash-drawer terminal area in 104. wiring has extended from the 
common electrode. 

[0023] By considering as such a configuration, what a black matrix is maintained by predetermined 
potential, for example, some equipments are destroyed under the effect of static electricity etc. can be 
prevented. 

[0024] The making process of the liquid crystal display of the active-matrix mold which has a 
configuration as shown below at drawing 1 is shown. The making process of a part with which one thin 
film transistor of the pixel of the active-matrix field shown by 101 of drawing 1 has been arranged here. 
The making process of a part with which the thin film transistor of P type and the thin film transistor of 
N type which are arranged to the circumference drive circuit field shown in a pan by 103 or 1 1 1 have 
been arranged, The making process of the common electrode section shown in a pan by 105-107 
especially the making process of the cross section cut with C-C, the making process of a terminal area 
shown by further 104, especially the making process of the cross section cut with B-B' are shown. 
[0025] The making process of each part is shown in drawing 2 . First, the substrate film which is not 
illustrated on a glass substrate 201 is formed in thickness of 3000A. It constitutes that this substrate 
film is also for the oxidation silicon film or an oxidation silicon nitride film. This substrate film has the 
role which prevents diffusion of the impurity from a glass substrate. 

[0026] Next, by forming the amorphous silicon film which is not illustrated in thickness of 500A by the 
plasma-CVD method, and performing heat-treatment and the exposure of laser light further, it is made 
to crystallize and the crystalline silicon film is obtained. 

[0027] By carrying out patterning of the crystalline silicon film furthermore obtained, the fields 202, 203, 
and 204 of the shape of an island used as the barrier layer of a thin film transistor are formed. In this 
way, the condition which shows in drawing 2 (A) is acquired. Since a thin film transistor is formed in a 
circumference circuit and the pixel section, it is not formed in a terminal area and the common section 
at all in this condition. 

[0028] Next, the oxidation silicon film 205 which functions as gate dielectric film is formed in thickness 
of 1000A. It carries out that membrane formation of the oxidation silicon film 205 which constitutes thisf 
gate electrode is also with a plasma-CVD method. 

[0029] Next, the aluminum film which constitutes a gate electrode and which is not illustrated is formed 
by the spatter in thickness of 4000A. It is a scandium in order to control generating of a hillock in this 
aluminum film 0.2 Weight % content of is done. In a heating process, abnormality growth of aluminum 
takes place and a hillock means the phenomenon in which irregularity and a projection will be formed in 
the front face of the film or a pattern. 

[0030] Furthermore patterning of the above-mentioned aluminum film is carried out, and the gate 
electrodes 206, 208, and 210 are formed. Moreover, gate wiring which extended from there in formation 
and coincidence of a gate electrode is formed in coincidence. These gate electrodes and gate wiring are 
called wiring of the 1st layer for convenience. 

[0031] And by anodizing in an electrolyte by making this gate electrode into an anode plate, the oxide 
films on anode 207, 209, and 211 which have precise membraneous quality are formed. The thickness of 
this oxide film on anode may be 1000A. 

[0032] This oxide film on anode has the role which prevents that a hillock occurs in the front face of 
gate wiring which extended from a gate electrode and there. In addition, if thickness of this oxide film on 
anode is made still thicker, an offset gate field can be formed in the impregnation process of next 
impurity ion. 

[0033] By pouring in impurity ion here, the source / drain field, and a channel formation field are formed 
in each barrier layer. 

[0034] Here, P (Lynn) ion is poured into barrier layers 202 and 204. Moreover, B (boron) ion is poured 
into a barrier layer 203. Alternative impregnation of impurity ion is performed by using a resist mask. 
[0035] In this process, the source fields 21, 26, and 27 and the drain fields 23, 24, and 29 are formed in 
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self align. Moreover, the channel formation fields 22, 25, and 28 are formed in self align. 
[0036] The exposure of laser light is performed after the impregnation process of impurity ion, and the 
field where ion was poured in is activated. The approach by the exposure of infrared light or ultraviolet 
radiation may be used for this process. 

[0037] In this way, the condition which shows in drawing 2 (B) is acquired. Next, the 1st interlayer 
insulation film 212 is formed in thickness of 1000A. This interlayer insulation film 212 uses a silicon 
nitride film. The membrane formation approach of a silicon nitride film should just use a plasma-CVD 
method. ( Drawing 2 (O) 

[0038] In addition, as the 1st interlayer insulation film 212, the oxidation silicon film and an oxidation 
silicon nitride film can be used. 

[0039] Next, contact holes 30-35 are formed. ( Drawing 2 (D)) 

[0040] If the condition which shows in drawing 2 (D) is acquired, the electrode which contacts each 
barrier layer as shown in drawing 2 (E) will be formed. Here, the source electrodes 36 and 214 of the 
thin film transistor arranged in a circumference circuit, the drain electrodes 212 and 213, the source 
electrode 215 of the thin film transistor arranged further at the pixel section, and the drain electrode 
215 are formed. 

[0041] Moreover, at this time, it extends from each electrode and required wiring is formed. For example, 
the source wiring which extended from there is formed in formation and coincidence of the source 
electrode 215 of the thin film transistor of the pixel section. Moreover, the circuit pattern needed is 
formed in a circumference circuit. In addition, CMOS structure can be acquired by connecting the drain 
electrodes 212 and 213 in a circumference circuit. 

[0042] Moreover, an electrode is formed in coincidence also in a terminal area and the common section. 
Here, the patterns 219 and 218 which form the electrode of a terminal area, and the pattern 217 which 
constitutes a common electrode from the common section further are formed. A common electrode 
extends in a terminal area and is connected to appropriate potential. ( Drawing 2 (E)) 
[0043] The electrode formed at the process shown by this drawing 2 (E) and a pattern are formed as 
what has the three-tiered structure which becomes by the 500-1 OOOA titanium film, the aluminum film 
of 2000A thickness, and the titanium film of 1000A thickness. 

[0044] The electrode and pattern which are formed at this process are called wiring of a two-layer eye 
for convenience. 

[0045] Let the lowest layer be the titanium film first because electric contact to aluminum and the 
semi-conductor which constitutes a barrier layer does not work. This is because ohmic contact with 
aluminum good with a semi-conductor cannot be taken. 

[0046] Moreover, let a central layer be aluminum for carrying out the maximum use of the lowness of 
the electric resistance. 

[0047] Moreover, let the maximum upper layer be the titanium film for contacting the pixel electrode 
(ITO electrode) and the drain electrode 216 of the thin film transistor of the pixel section which are 
formed behind. 

[0048] That is, although good ohmic contact cannot be taken if aluminum and an ITO electrode are 
contacted directly, the titanium film, an ITO electrode and the titanium film, and aluminum are because 
good ohmic contact can be taken. 

[0049] Moreover, in a next process, the need of connecting BM and the common electrode 217 of a 
two-layer eye with an ITO electrode also in the common section is carried out. Under the present 
circumstances, in order to make electric contact to an ITO electrode good, to use the maximum upper 
layer of wiring of a two-layer eye as the titanium film is needed. 

[0050] Moreover, in a next process, the terminal electrodes 218 and 219 and ITO electrode which 
become with wiring of a two-layer eye also in a terminal area need to contact. Under the present 
circumstances, in order to make good electric contact to a terminal electrode and an ITO electrode, to 
use the maximum upper layer of wiring of a two-layer eye as the titanium film is needed. 
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[0051] In this way, the condition which shows in drawing 2 (E) is acquired. Next, as shown in drawing 3 
(A), the oxidation silicon film 301 is formed in thickness of 2000A as the 2nd interlayer insulation film. 
[0052] If the condition which shows in drawing 3 (A) is acquired, since BM (black matrix) is constituted 
as shown in drawing 3 (B), the titanium film will be formed in thickness of 3000A. As BM, the cascade 
screen of the chromium film or the titanium film, and the chromium film or other suitable metal 
membranes can be used. 

[0053] In drawing 3 (B), what it functions on as BM is a part shown by 302. The part which extended 
from BM shown by 302 to the common section is shown by 303. 

[0054] Next, as shown in drawing 3 (C), the 3rd interlayer insulation film 221 is formed. Here, a plasma- 
CVD method is formed for the oxidation silicon film of 2000A thickness. 

[0055] As furthermore shown in drawing 3 (C). openings 222, 223, 224, and 225 are formed. 222 is 
opening for forming the electrode of a terminal area here. Moreover, 223 and 224 are openings for 
connecting wiring and BM of a two-layer eye electrically. 

[0056] Moreover, 225 is opening for the ITO electrode which is a pixel electrode behind to contact the 
drain electrode 216 of the thin film transistor of a pixel part. 

[0057] And the electrode 226 which becomes by ITO as shown in drawing 4 (A), and 227 and 228 are 
formed in coincidence. Here, 228 is the part which functions as a pixel electrode. Moreover, it becomes 
an electrode pattern in order that 227 may connect the wiring 217 of a two-layer eye, and the electrode 
pattern 220 which extended from BM. 

[0058] In addition, on the electrode pattern 227 of the common section, the electrode for contact to a 
confrontation substrate is further formed with a silver paste. 

[0059] By adopting the configuration shown above, BM layer can consider as the configuration to avoid 
considering as the condition of having floated electrically. 

[0060] For example, the final protective coat which is not illustrated is formed after the process shown 
in drawing 4 (A), the rubbing film which is not illustrated for carrying out rubbing of the liquid crystal is 
further formed on it, and a rubbing process is carried out after that. Under the present circumstances, a 
thin film transistor is destroyed by generating of static electricity, or an insulator layer sometimes 
carries out an electrostatic discharge plentifully. 

[0061] However, since it can avoid that a charge accumulates a black matrix there as predetermined 
potential when the configuration shown in this example is adopted, the above defects' generating can be 
prevented. 

[0062] [Example 2] This example is related with the configuration from which some processes differed in 
an example 1. Drawing 3 (A) of the making process shown in this example is the same as that of what 
was shown in the example 1 . 

[0063] According to the making process first shown in the example 1 , the condition which shows in 
drawing 3 (A) is acquired. If the condition which shows in drawing 3 (A) is acquired, as shown in drawing 
5 (A), openings 501, 502, and 503 will be formed. That is, opening shown in the 2nd interlayer insulation 
film 301 by 501-503 is formed. 

[0064] Next, the condition which shows in drawing 5 (B) is acquired by forming the titanium film which 
constitutes BM and carrying out patterning of it. 

[0065] 507 is the pattern which achieves the function as original BM here. 

[0066] Moreover, it is a pattern for contacting directly the pattern with which 506 extended from BM, 
and the electrode 217 for common [ of a twoHayer side ]. 

[0067] Moreover, 504 and 505 are the electrodes in contact with the electrodes 218 and 219 of the first 
layer which constitute a terminal area. 

[0068] In this example, it is the point that that an electrode is constituted as the ingredient which 
constitutes BM is also differs from an example 1, in a terminal area. Moreover, it is the point of differing 
from an example 1 in that the electrode 506 which extended from BM in the common section, and the 
common electrode 217 of a twoHayer eye contact directly. 
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[0069] If the condition which shows in drawing 5 (B) is acquired, the interlayer insulation film 508 of the 
3rd layer will be formed. Here, like an example 1 , the interlayer insulation film 508 of the 3rd layer is 
formed as the oxidation silicon film is also. ( Drawing 5 (C)) 

[0070] Furthermore, a contact hole is formed. And the ITO film is formed in thickness of 1500A by the 
spatter. And the pixel electrode 512 is formed by carrying out patterning of it. 

[0071] Moreover, the electrode 51 1 in the common section is formed in coincidence. This electrode 511 
turns into an electrode, in order to contact the common electrode of an opposite substrate behind. 
Moreover, 504 and 505 form the electrode terminal in a terminal area. 

[0072] When the configuration of this example is adopted, the electrode 506 which extended from 
BM507, and the electrode 217 for common [ of a two-layer eye ] can consider as the configuration 
which contacts directly. And the contact can be made into a positive thing. 

[0073] Since the connection between this BM and the electrode for common [ of a two-layer eye ] is 
for holding common potential, it needs to make that contact resistance low as much as possible. For 
such a purpose, the configuration of this example will become useful. 

[0074] [Example 3] This example does not make wiring of a two-layer eye three layer membranes which 
become by the titanium film / aluminum film / titanium film in the configuration shown in an example 1, 
but the example in the case of constituting from two-layer film of the titanium film / aluminum film is 
shown. 

[0075] As the example 1 described, let wiring of a two-layer eye be a three-tiered structure for solving 
the problem of reduction of contact to a barrier layer, contact to ITO, and resistance of wiring itself. 
[0076] However, since a membrane formation process increases, when reduction of production cost is 
considered, it is desirable [ the above multilayer structure ] to consider as what has the more few 
number of layers. This example is an example as which the two-layer film of the titanium film / aluminum 
film shall be sufficient in wiring of a two-layer eye in consideration of this point. 

[0077] This example is related with the configuration from which some processes differed in an example 
1 . The making process shown in this example is the same as what showed drawing 3 (A) to the example 
1 except for some processes. 

[0078] According to the making process first shown in the example 1 . the condition which shows in 
drawing 3 (A) is acquired. At this time, opening 35 is not formed in the process shown in drawing 2 (D). 
[0079] Moreover, in the process shown in drawing 2 (E). wiring of 217-219, and the two-layer eye 
indicated to be further 36 by 212-21 5 consists of two-layer [ of the 1000A titanium film and the 3000A 
aluminum film ]. In addition, naturally an electrode 216 is not formed. 

[0080] In this way, if the condition which shows in drawing 3 (A) is acquired, as shown in drawing 6 (A), 
openings 501. 502, 503, and 601 will be formed. That is, openings 501-503 and further 601 are formed in 
the 2nd interlayer insulation film 301. 

[0081] Drawing 6 (A) corresponds to drawing 5 (A). Differing in both drawings is the point that the 
electrode 216 is formed in the corresponding part, in drawing 5 (A), although opening 601 is formed in 
drawing 6 (A). 

[0082] Next, the condition which shows in drawing 6 (B) is acquired by forming the titanium film which 
constitutes BM and carrying out patterning of it. 507 is the pattern which achieves the function as 
original BM here. 

[0083] Moreover, this pattern 506 is a pattern for contacting directly the pattern which extended from 
BM507. and the electrode 217 for common [ of a two-layer eye ]. 

[0084] Moreover, 504 and 505 are the electrodes in contact with the electrodes 218 and 219 of the first 
layer which constitute a terminal area. 

[0085] Moreover, in this process, the electrode 602 which contacts the drain field 29 at the part of 
opening 601 is formed as the ingredient which constitutes BM507 is also. 

[0086] In this example, it is the point that that an electrode is constituted as the ingredient which 
constitutes BM is also differs from an example 1. in a terminal area. Moreover, it is the point of differing 
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from an example 1 in that BM and the common electrode 217 of a two-layer eye contact directly. 
Moreover, the point formed as the electrode 602 in contact with the drain field of the thin film transistor 
of a pixel part is also for BM ingredient differs from an example 1 and an example 2. 
[0087] In the condition which shows in drawing 6 (B), a good thing becomes clear by the two-layer film 
with which wiring of 217-219. and the two-layer eye indicated to be further 36 by 212-215 becomes 
with titanium and aluminum. 

[0088] That is, BM ingredient which becomes by titanium is in contact with the top face of wiring of a 
two-layer eye. Therefore, even if the top face of wiring of a two-layer eye is aluminum, ohmic contact 
can be taken satisfactory at all. 

[0089] Therefore, in this example, a lower layer can make wiring of a two-layer eye the two-layer 
structure where the upper layer is the aluminum film, by the titanium film. 

[0090] If the condition which shows in drawing 6 (B) is acquired, the interlayer insulation film 508 of the 
3rd layer will be formed. Here, like an example 1 , the interlayer insulation film 508 of the 3rd layer is 
formed as the oxidation silicon film is also. ( Drawing 6 (O) 

[0091] Furthermore, a contact hole is formed. And the ITO film is formed in thickness of 1500A by the 
spatter. And the pixel electrode 512 is formed by carrying out patterning of it. 

[0092] Moreover, the electrode 51 1 in the common section is formed in coincidence. This electrode 51 1 
turns into an electrode, in order to contact the common electrode of a confrontation substrate behind. 
Moreover, 509 and 510 form the electrode terminal in a terminal area. 

[0093] When the configuration of this example is adopted, the electrode 506 which extended from 
BM507. and the electrode 217 for common [ of a two-layer eye ] can consider as the configuration 
which contacts directly. And the contact can be made into a positive thing. 

[0094] Since the connection between this BM and the electrode for common [ of a two-layer eye ] is 
for holding common potential, it needs to make that contact resistance low as much as possible. 
which adopts the configuration of this example for such a purpose — it is desirable. 
[0095] Moreover, in addition to it, wiring of a two-layer eye can consist of two-layer film of the titanium 
film and the aluminum film. This will become useful in the semantics which can reduce processes. 
[0096] [Example 4] This example has high potential, while BM forms membranes in the case of 
membrane formation of the ingredient which constitutes BM in the process shown in the examples 1-3, 
and it is related with the device for not carrying out the electrostatic discharge of the insulator layer. 
[0097] As shown in examples 1-3, finally if possible, BM is constituted by predetermined potential. 
However, in the case of membrane formation of BM (a spatter is usually used), a charge is accumulated 
in BM in the middle of membrane formation, and we are anxious about BM having potential to the other 
sections. 

[0098] This example solves this problem. The outline of a configuration of being shown in drawing 7 at 
this example is shown. As first shown in drawing 7 (B), the 1st interlayer insulation film 702 and the 
wiring 703 of a two-layer eye are formed on a substrate 701. Here, some wiring of a two-layer eye is 
made to extend to the part of the angle of a substrate 701, and it is prepared. 
[0099] And in case the interlayer insulation film of a two-layer eye is formed by the plasma-CVD 
method, as shown in drawing 7 (A), the part in which the extension part 702 of wiring of a two-layer eye 
exists is arranged on **. now an electrode 700 by the pawl 705 which presses down a substrate 701. 
[0100] And in this condition, as shown in drawing 7 (B), the interlayer insulation film 704 of a two-layer 
eye is formed. Then, it will be in the condition that membrane formation is not performed into the part in 
which the pawl 705 existed. 

[0101] And BM ingredient is formed by the spatter. Then, membrane formation, the wiring 703 of the 
two-layer eye which extended in coincidence, and the BM film 706 contact. If it does in this way. it can 
control that BM ingredient becomes specific potential before formation of a common electrode in the 
middle of membrane formation of BM ingredient. 

[0102] In addition. 702 is an insulator layer used as the base with which wiring of a two-layer eye is 
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formed. 
[0103] 

[Effect of the Invention] By using invention indicated on these specifications, the problem on which a 
black matrix is charged is solvable. That is, a defect's generating in the making process produced when a 
black matrix is charged can be controlled. Moreover, the dependability after equipment completion can 
be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the outline of the liquid crystal display of a active-matrix mold. 
[Drawing 2] Drawing showing the making process of the liquid crystal display of a active-matrix mold. 
[Drawing 2] Drawing showing the making process of the liquid crystal display of a active-matrix mold. 
[Drawing 3] Drawing showing the making process of the liquid crystal display of a active-matrix mold. 
[Drawing 4] Drawing showing the making process of the liquid crystal display of a active-matrix mold. 
[Drawing 5] Drawing showing the making process of the liquid crystal display of a active-matrix mold. 
[Drawing 6] Drawing showing the making process of the liquid crystal display of a active-matrix mold. 
[Drawing 7] Drawing showing the membrane formation condition of BM ingredient. 
[Description of Notations] 

101 Active-Matrix Field 

102 Opening Formed in BM (Black Matrix) 

103 Circumference Drive Circuit 

104 Terminal 

105,106,100 Common electrode 

107 Enlarged Drawing of Active-Matrix Circuit 

1 08 Gate Line 

109 Source Line 

110 Thin Film Transistor 

1 1 1 Circumference Drive Circuit 
201 Glass Substrate 

202, 203, 204 Barrier layer 
205 Gate Dielectric Film 

206, 208, 210 Gate electrode 

207, 209, 21 1 Oxide film on anode 
21, 26, 27 Source field 

23, 24, 29 Drain field 
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22, 25. 28 Channel formation field 
212 Interlayer Insulation Film 
30-35 Contact opening 
218 219 Terminal electrode 
217 Common Electrode 
36,214,215 Source electrode 
212, 213, 216 Drain electrode 

301 Interlayer Insulation Film 

302 BM (Black Matrix) 

303 Common Electrode 

221 Interlayer Insulation Film 

226 Terminal Electrode 

227 Common Electrode 

228 Pixel Electrode 



[Translation done.] 
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[000 1] 

[0 0 0 2] ■■{•■■ (^ ■ 

^mm^m^^hfix^/^^o- i^^f*. -7 h y ^^^^^tcss 

[0 0 0 3] ;ico i' 5 j^<c1t^tc:*5V^T»±;vPi««®<olt 
©«IJ^J-Sr«-5 J:V5 K U-^iaS$ tu5 y h y ;^ 
(BM) tiq^lftu^S^^yiJiejvgt $tv5o BMtUT 

tt, m^wc'f-AmsKDm^^m-r^b^mmt^mm^ixx 

[0 0 0 4] r(0:/7 5':5'^hy^'x^ttffi^WtCfi!|#»C 

; [0 00 5] vni^v. »\^^4tmmi)^mmmz»^tix. 

[6 0 0 6] ;iOCi:f±> ^S«^mt:iPie>-r> ^:<0 

• [ 0 0 0 7 ] m^SKDX b — ^(-^JR ^%:y\^-:^9<r> 
#^xS»c:*5V ^x fix ■ 5rffi v ^fc^^X^"^^ 

[0008] %%p,m^^fmim.<r>vsm'^^ 

[0 0 0 9] -mzmm$ix^f^mm<^s^»^i> 
x$>io ^iiLcvB&^:^''<i^'?mx^^3riitmmm 

[0 0 10] '^^x<-±m<DXbti:BM\cmMAmm^ 

[ 0 0.1 1 ]^ Cco'i H; •f^Sliji4'T'gSc7?-$15lC7p A 



(2) 

2 

[0 0 12] -5rLT;:eor t»4v iSa^f^SSj^'f'tCtJV^ 
[0.0 13]. 

^m^-r^^t^wmt-r^o bp*>. ^75/^-7 by if 

10 ^;!i5^mbTL^5ri:tcJ;oT^C-5f^iaxS(c*3CJ 
[0014] 

[«jai^«f*i^.?)^c*©#^] ^mmmxmTT^-r^mm 

CO— ott, lgl4(c^coA«:6«);^cfil^Sr^i-J; 5f-. T^' 

*m®2 2 8$r«^-f 5SB^*«^2 2 rX'tjoTT'y 
j/^-^ h y i?;^ 3 O 2 5r3^>'mfi:i:-rSfc*<0^®3 

20 [0 0 15] i&<0^m<om^i-3i. lll4JC'5-©AflJ6<)!&««l 

fict-r^fc*«m®2 1 7!6Sy— ;^i8l2 1 5 (Iil2# 
[0 0 16] 

[^ti^J] 

(0-=?. -h y^;Xttfci2«^?J^fciij*m® ^ X 
30 >^-7Hy^;^ti*Si 0 i/^T^7'^:/-x'hy i5';^®^ 
1 0 1 h7v?x^';SrlHK)-r5;fc«>wJS 

ia^ftni^To 3 1 1 1: id5^$tbTi/^^„ ; 
[0 0 17] TiJ'T'-f ^'-7 b y i^:^mi$.i 0 i \at, 

• $i^TV^5o■■ ■ • ' 

[0018] r^T-^-f-^V') ^ :^(om^-^^-X\^izM 
BSSrl 0 7{c:^i-. tlSL-XWil 0 7 tc^^ns J: 5 icT^' 

[0 0 1 9] ^^by^-v?;^^ 1 1 Of±y-;^^i-J^-f 

®^f±. y-f M^t y-;^i^i:T♦|l^J^fctH«^c:BSfi$ 

[0 0 2 01 llll^C*5^,^T, 1 0 2d57'7.;/^-7 h y cJ' 
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(3) 

3 

[0 0 2 1] ■fyyi7-^V')^:^\-t. gA'^rBf;^©®* 
1 0 5. 1 0 6. ioo-c-^$tv5 

[0 0 2 21 *fc. .^ItilLiffiT-^BiCt 1 0 AX'tt^^Jo,^ 
[0:0 23\ ^.(Diiotm'^tir^Z.hKX'O. Zfyy 

[ 0 0 2 4 ] UATtcUl 1 tc^-ri 5 'i«^?r^i-5Ti!' 

lai w 1 0 1 •:e:T^$ti/?)7'^-r h y ^ 
^(D^n^M. 1 0 3^fcfil 1 1 TS%^ix2)Ji! 

@, 1 0 5~1 0 7-t?^$ix5 = ^>'^lF|J5><D 20 

1 0 4-^^$tv5ffi.^.lfP<Df^8!in:Ss #f?:-B.- b ' 

[ o o 2. 5 1 El 2 td^S-a^^of^SSXSSr^i-.: :^ 
7^a«2 0 1 .Jitvlll^U'^e''^T*MSr3 0 0 0 A©ff 

- [0 0 2 6.-1 .•|fe»s|g3%>5!c.v.A|^&»^*«l--fe.:?S.5 X-r Ci^J.-. , 
0 oA©J?$(c:j5S;^U StptCliPflflAlia^U' .30 

[0 0 2 7] $ fclc#bnfc*SSttS*M?Sr^-^^-=>' 

4^i©tg^2 0 2, 2 0.3..>2 0 4 4-J^l^i-5. w5b-C 
El 2 (A) {w^i-«ffi^^#5„ »^K7>'i^;^^ti, 

10 0 2 8] J!>ct::y-r hJfeigtSgi: LT«t«Bi-5®t'fb3iim. 
)K2 0 Silri 0 0 0Acd/¥$}cfig;^i-5„ :l<o^-< vm.- *° 

1 0 0 2 9 l^try^ ^mffiS^«fifei-?)EI^L^j^v^T/v< 

$=.:7ABISr4 0 0 0AcDjf;$tr;^/N's/^feT^^-t- . 
5, ::«T/v$-[>A)K t- fi t o 5/ ^ (D^^^nm-t 
5 ii> »;i ;^ * ^ SrO. 2 a[»%.-^^ 5. to y 

[00 3 0 I- $ bJcJiffiT/l-? = 



L, y-rb^^2 0 6. 2 0 8. 2 1 0 SrJl^fiS;i-5o * 

[0 0 3 1] ■^b-crwy-^' hmm^mmt i.xmmm 
m'pxmmm^t^no:it\cx<o. iit^^<cj««srWi-s 

igffi^'ft;^ 2 0 7 . 2 0 9. 2 1 1 SrJ^AS;-t?>c ^©fii 

®^^blKcoi^J¥fi 1 0.0 0 A i i-5o . , j 
[0 0 3 2] :i©^.®@E'fb^fi. '^'-f hm@*3J;o«-?:^ 

[00 3.3] :n::T?:T^*Eii^'l':tV<DaAS:fT5 

[0 0 3 4] S'ttM2 0 2 t 2 0 4 ttdP 

(yv) -f^eri^.i^aA-rS. *^«14e2 0.3.»^B 

[0 0.3 5] :l<^)X@^c*Jv^T. y-;^^*i2i. 2 

6. 2 7. K^-I'>'fg^2 3. 2 4. 2 9 i SS-a-e?) 
»c:?l^^^tu5o *^c:5^-v^/WJ^^|S«2 2.. 2 5. 2 8 

[00 3 6] _^n<^-i :t >-(0&2^T.n.^. U-.— T-^t© 

[00 3 7 ] 5 UTHI 2 (B) ..lc*-r^«?r#'5o «fe 
1 roMra*fei(tffi[2 12^100 o-ik(Dmp\z^i- 

5o :i©SPB^ilS^^2 r 2fi^'fl;S»]^Srffli;?)„ ^'fk 

V>o (1112. (C) .); . . 

[:o 0 3 8},t£tsmi <ommmmm2 1 2 1 uti*. 

[0 0 3 9] mc='^^'f^ H*— /l<3 0—3 5^m^-t 
5o (0 2 (p) ) . ! , 

[0 0 4 01-02 (D) »C^-t^l|Sr#fc6>o 0 2 

. (E) fcf5-rJ;5l'*e'tte('=',>'^^ b-f-.sm^srjf^ 

:^^<r>y—:^MMS 6 t 2 1 4^ K W 2 i 2 t 
2 1 3 . $ e> tciiiigfBJcifiS $ in^nm hyr^>'^^<^. 

y-;^mil2.1 5. : KW>'m@2 1,5 SrJi^fife-r^o 

. [004 1]. ^tcz(Dm. =frm®/i-e>j£^b-c/£j^s/.ci£ 

so »^:*5^^T K u-Y 2 r2 i 2 1 3 1 SrgEic-rs :i i:' 

r,....i,. .... ■ ./,.. 
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5 

t?CMO S«itSr#5 r h *s-et 5. 
[0 0 4 2] ^^gBi:'3*V^f|5{c:±5V^TtIS)^lC 

>'^^;->2 1 9 i: 2 1 8, 
(02 (E) ) 

10 0 4 3] r®|212 (E) t?^^ix5lS-e?^^^tb 
Sm®-^/'^^'— VH, 5 0 0~1 0 0 OAW'^^'V^t 

2 0 0 oAJf:oT/v5 = '?AiKi: i o o oAffo^^fv 

[00441 r (Dim-CJ^j^^HSm^^^-'^'-Vfi. 
[0 04 5] *-f*TSSr5=-i?>-^i:-r5<0(±, 

Agi<3i>js t ttJ'i I ^ :i t J; 5 „ 

[0 0 4 6] ^fctft^iW^STT/W? =^^'At-r2,©f±, 

[0 0 4 7] ^fcSiSSr^^^J'VJKt-r^WW:. S^JC?^ 
fiK$tt5Pi*m^ (I TOmH) i:H«^<^^Mh7>' 
v';^^'© KW>'mffi2 1 etSr^V^^ K$^2>fci?) 

[0 0 4 8] BP*>, T/V^s!?^^ I TOm^SrES^a 

^if A^tt^is t ^ b T* fe 5 o 
[0 04 9] ^<DXm^^:*3V^T, a^V-gBt-feV"* 

T t) B M t 2 S ;g (©.3^>"e;fe2a-,:7fi::Sr.^I t om^T 

[0 0 5 0] ,*^C. =fM©iat'*5V^T, ^ffi^^FB^'*3^^T 
t>2lg«^^i6ST*>fc?>«S^=■ll®2 1 8^t052 1 9 t I T 

2SScoBEi^©S±«Sr'9"iS'>'JKi:i-5:ii:;i5fe:> 

[0 0 5 1 1 :i 5 L-C0 2' (E) tc:*-f*t®Sr#5. 
tenia (A) \z.7Ti-ti.o\^%2(r>mmim.mh\.X'mc 
S^JKs 0 1 $r2 0 0 o A<D;i:$ic^0-r5<, 

■■[005 2] 03 (A) lc:^^4^^5r#fcfe. 1113 

(B) ic^R-t-i^t-BM (:/7s/^'-e b y iJ'P^) Sr«*S; 
■fS^j^i-^^^-lKSrs 0 0 0 A<olp:${c^^-r5. B 

[0 0 5 3] EIS (B) l::*3U^T, BMfUT«l«g-f-?) 
(Ott3 0 2-C^$H'5gfi^5-Cfc5,- 3 0 3T':5^$ttS© 
fi, 3 0 2-e^$tV'5BM*»b3*>'S6^-^S&bfcgS 



(4) 

6 

[0 0 5 4] m^mz (c) fc^-f J:5»-II3(D^Fh^^ 

^^2 2 1 Srj5g^i-5o :::iT'tt. 2 0 0 0 A^Ogf^b 
S^l^ ^ y V C V D 5r 5 . 
[0 0 5 5] $b{-0 3 (C) tC^i-J: 5»wMP 2 2 
2, 2 2 3, 2 2 4, 2 2 5 4r?i^^-f-5, rr-e222 

2 3 2 2 4 f±, 2« g coK^i BM i: Sr^^6t)fC^^ 

[0 0 5 6] *fc2 2 5H. WMW:ii<DWB:V=7>"y-^ 
10 <?<o vmil2 1 6 {c^^(c:i®mi8@-C4>5 I TOm 

[0 0 5 7] -tUT, 1214 (A) tC^-fJ: 5 I TOT 

5S® 2 26i:227i:228t ^-iRl^lCff^^-f?), 
;irT% 2 2 Sd^iij^^St LTatg-t-5§B;J^T-fo?)o 
*fc2 2 7*S2gS©E^2 1 7tBM;ei^6.®«EL.fc« 
;g^^^_i^2 2 OtSrg^-f-Sfcfetcm^S^-'^-V't'fe 

[0 0 5 8] =i^>'gl5('5^@^-«<5' — >'2 2 7±tc: 

[0 0 5 9] tA±^bfc«^iS;Sr$gffli-Sr ttciij, B 
[0 0 6 0] m^tS. m4 (A) KTnirXMom^t-i. 

30 [0 0 6 1] i.:^''^. :^mmm\z.7^-rmfSL^um\^tcm 

[0 0 6 2] mmm 2] ^^^msfjtiv sms^'ij 1 1 n- 
laa {A)^-(^it^mn^7ik\^tLh(oii^c 
[006 3] ^-rmmm 1 tc^ tfc-t^sixmt-i^oT, 

03 (A) fc^i-^^ti«:#5. 03 (A) »;i^-t-4^«Sr 

40 1215 (A) JC^-t-i5l-F?3P^5 0 1\ 5 0 

2. 5 0 3 ^m^-r^. mh. m2(omm^mm3 0 1 

l;i5 0 1~5 0 3-e^$n2>MPSr?f$^-r5. . 
[0 0 6 4];i^trBM=Sr«l^-r55^.^>'lglSr^U ^ 
tuSr^<^-=>'^^-f-?.::i:»-J:!9, ia5 (B) 

[0 0 6 5] :lZX'5 0 7^^^^<OBMt\^X<DmM^ 

[006 6] ^ 5 0 6 /J5 B MA^ L'fc-'-^i? — V h 

2^ffi<D='^Vffl(Dmil2 1 7 i:SrES^3 >'^^' 
so 5fcJ6<0^^^ — ^-efoSo 
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[0 0 6 7] 5 0 4 i: 5 0 5^5^ffi^^gB*^f^i£-t-2) 

— Mg»mii2 1 8 1 2 1 9\z='>:^i^ h-rsm^tffe 
[0 0 6 8] *ll^iwct3^^■c^i, jlg^g|J^ct^l^T, b 

feMffiUfc®®5 0 6 t 2SSC03^>'|I®2 1 7 

[0 0 6.9] 05 (B) 3Sg© 
SMi^ii:^5 0 8 S:J*M-rSo r.rt?ll, lilte^ijl tm 

mii^miiMmmx' t o -c 3 s i ©sft^^fe^j^ 5 o s sr?^ 

(HIS (C) ) 

(.0 0 7 0] ^P3(C3>'^;?>*— >'K^?i^^4rfT5o t 
L-C I TO)KSr:^^<s'i5'ife-ei 5 0 0 Aoff ^tCAK^t" 

«E5 1 2SrJ^^i-5, 
[0.0.7 1 ]/*fc|R)^fc:=3^>-gBJ;i*5tt5«ffi5 1 1 =£r 

ii^m-r^n^ib\ziSMtti:i>o 0;4 i: 5 0 5»1, 

[0 0 7 2] .:^mmm<Dmm^mm.Ltcm^,. bms o 

7*>b®^Ufcm®5 0 6 t 2gS9P^VfflcO®S2v 
1 7.t*sag^«ftfei-5«figt-r5ri:*s-T?#5. ^LT 

[0 0 7 3] rcDBMi 2mn(0=^'f:>'m<r)%Mh<0^ 

iH.'. [:0.0-7,4] t^Jfe0-!l3] 1 {3**,^ 

1t^{c*5(,NT. 2SS©BaiSftSr^^>-^//7'>'^5 = ^'-^ 

[0 0 7 5] %mm \ X'^-<± i 5 ic. 2 g g wiaSiSr 
3S«iti:i-5«tt. fgttgi:®=>V;J'^ ITOi: 

[ 0 0 7 -6 1 b*^ L. ±IE® J; 5 Jte^^filitfi. J^ISX 

[ 0 0 7. 7;] ;*:»i£C»Ifl, HJiiSCT 1' t f4-gj5<OXSdS|| ' 
(t>xm^^V^Tl2I3 (A) *-^ttllJfe0y 1 t-^bfct<D. 

[ 0. 0 7 8 ]. t-itmMm 1 o 

[0 0 7 91. 4fc,'.|gl2 (E) .IC^i-ni^t-ifo'V^T. 2 
1 7~2 1 9, $P?(C3 6-i 2 1 2-2 l-5i-e^$ix5- 



8 

2MS©Bei®^ 1 .0 0 0AC5'?-^>'Mt 3 0 0 0 AcDT 
7V5::^->.>pi0 2«T'1S^-r5o 'iC*5^^mil2 1 6 

[0 0 8 0] wpUTias, (A) Jr^i-4^liSr#fcbs 
me. (A) lC^-t-J;5fcB^P$C.5 0 Is 5 0 2. 5 0^ 
3. 6 0 1 SrJ^^i:'5o.BP*>,::^2<DSra^^^3 0 1 
tCgg P 5 0 1 ~ 5 0 3 , $ e>t- 6 .0 1 ^m^-ti>„ 

[ 0 0 8 11-1216 (A) US 5 (A) tcM/t^-f-^io MW\ 

xmf£i<oi-±. me (A) ffi. mae 0 nm^&ti 

Xl/\5;6^ 0 5 (A) T-(i>?f;^;-r5k5^-C'fim®2 1 6 

[ 0 0.8 2 i" BM-I:flt^i:5f"^' i'lKSr^ag ^ 

H.Sr/N'^5'-=^>'^^i-5r.t{J:<J:'9, 06' (B). t^^-f-^^ 
fiiSj^fS. r.r.-C.5 0.7;d5*5l5(OB.Mi:.bTcpaieSrm 

[0 0 8 3] — 0 6fiBM5 0 7**^ 

iS^ bfc/^i? — 2Se<p3^vffl©m^2 1 7 tSr 

[p.0.8,4,li.4fc, 5 a4..a: 5.0 5*S*ffi:T-g{!Sr.«^-rS 

— ^ s ©me 2 1 8 1 .2 ,1. 9 \z.py'? b bfcme-cfc 

[O-O 8 5] 43t.;i:©imiC*iVVT. PP 6 0 1 (OW^ 
\ZV\^^>'mi$,:2 9 t h-ti'^mk 0 2 SrBM 

5 0, 7 .si«^i-?,*t^i':^t..oT?^Afei-^=, 

[0 0 8 6] ;*:^iSjf!Uc:*3V>Tttv. ^ffi^^§i5^-*^''^T, B 

M^mi^si-t^unxh'^xmMim^^iTi'.^ ^ t ^^^m 

® 2.1 7 b ;dsi:S^S^«4i-5.'^;i5^Jfe^J 1 t m^i^.^Xh 
a^;^?^? h-t?>mm6 0 2*SBM«-i^iet>-pT?^^$3x 

■. 5i*s|liSfiaiiSt;«lll£M2't^/i-5.' --• 

.[0.0 8 71 1116 (B^.tr^-r^^t^f'^JllTv 2 1 7~ 
2 19. $^tC3,6 t 2 1,2-^.2 1 5,Xm^jni 2^S 

[0 0 8 s i nh. 2^@WgEi^co±cilC=i>'^^' h b 

[0 0 8 9] tieoT. *^ffiFJ{::*5l>T(i.- 2^gOS2 
...■«5ti:rr5ri:.*s-C.#:5o. 

, [00 90] 0 6 (B) -tC^-f:4^IS^.#fcfes.;3^i<0 

.:SPfl.i^i^5 0 8 Sr^iK^i:?).,,,.: w;i;T-»i,. 1 tW] 

«t;i^<b3i^)STtoT53g e.(p^M$6^^5 0 -8 %M 

(111^6 (C) ) .. . - 

•■ bT- IvTp«,#;^ :?;jfe::e.<li;5^.o!;0 A(D^^ Jc^'fe 
' xai5U^ 2,|;?f^i?.5:o ■• .. • '. .• . , 
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[0 0 9-21 ^fcl^Pflca^i^lfBlCjott^^l^lS 1 1 

[00931 *|l3iMro«^Sr*gffl \^1tm^, B M 5 0 
7>tMl£bfc®®5 0 6 t 2"gS©=i^>-ffl<Dl;fiB2 

^ [0 0 9 41 rODBMi 2ge©3^Vffl©^t©g| 
[0 0 9 51 *fc. ^i^^cJD;tT2SgW@a^^^^>' 

/is. '■ ' "■" ■ •• " 

[ 0 o' 9 6 ] mmm4'i m-^im i ~ 3 x- 

.±■5 5fc «)ro±^f;i:|||-t^2.o ' ' ' * 

[0 0 9 7] |IJ£Ml~3tC;^UfcJ;5f-BMttftiS^6<) ' 

t-f*B'f^©mtebji5''<<#^$*T/?)c b^-u-x BMW ■ 

[ 0 o'9 &] :^^-£m\it<D?^m^M»:ir^ i>(ox^h 

5o Ei 7 iz:^mMmizm-rmiii.<om,m^^-fo ■ *-f m 7 

(B) tw^-f- J: 5 fi'StE 7''6-i'±J::® i ©graifeiidK 7 

. 0. 2 .t. 2MM:<^SEM ii6'j3:%M^^^'. ■ Z:Z, 2 S @ ' 
©ffiiHo— ge5:St5 7 0 1 (D^^cDgB^j^^TM^S^-BrTlS: -so 

[ 0 b 9 9 1 • UT 2 s n<omm^f^mi:^y x-^ C V 

Di*-e^l^-r5l^^i^5V^T, 1217 (A) 

2 S e coEMwMffi^^^ 7 0 2 *s#ft-t-5^'^J-5r«tS 7 

0 1 Srfli^sm? 0 5-ejf m®7 o o±»cBBiii- 

[0 1 0 0]^LTi(O4^ffiii:*3V>-t, li]7 (B) (c^ 
■-f <t5{-2®S©«F.ai^i^M7 0 4cD^)^trtT5o "TS 

• ■ [ 6 1 0 1 ] ^Lx: B MMni:y^^< y ^ Wi 9 

i-^o ir^h. t iii^fcs^E ufc 2 m m(omm. 7 6 ■ 

• 3tBh<lM7 0 6 i:j6S3i^;J';fh-r''5V^i<^i5ti-i 

[0 ro 21 tiisi 7 0 2^i2S&roffii^*SJfeJlfe^Fi^2» 
[6 10 3]" ' ^ 



T% h y i?>^;55^ffl;UT t* ^Rga^/S^t- 

5 :i i i o C S f^KXSlciis »t s ^ ft <D^4 

•[in 21; Ti^x-fr/-^ hV ^;=<.a<?3^S«^SE©ft 

[His] T^'7^>f'y-^hy^';^Mcoffifi*s^^e{c»f^ 

[1217 ] BM«-i|s|-©^^liSr^rf-a • : 
[^?F#«)tftPJ]-' • ' 

101 Ti^'f-^-tf-^hv i^y^m^ 

102 BM (T'^S'^'-^ h y ^:^) 
10 3' JliaiBilllHli^' 

104 ■ • ■ ig^" ;• 

1 0 5'.' 1 0 6V 1 0 0 ■ ~ 

— ItO- 7-c: ./sr '^'Tjryt^yr.v S:^^;^^ 

ik:km ■ • ^ " 

■10 8 •-■ ■■ ■■■■■■ * - • 

10 9 ' ■' y— 

110 ■ mmhyliy'^JT^iS' 

111 jiiaiEiiiiHiK. 

2 0 1- 

202. 203, 204 SttS 

2 0 5 " ■ ^-("h^mm 

2 0 6\ 2 0 8, 2 1 0 -J^-r 

2 0 7, 2 6 9\ 21-1" mumtm-^' - ■ > 

2 r, 2 6 , 2' 7' y-X^*^ .' - 

2 3, 2 4, 2 9 KWV^i^'^ 

2 2, 2'5, 2 8 ' i-^^^^M^mi^ ' 

.2 i 2-/' ' ■ mrnmrnm-^- - ■ 

3 0-^35 3:>'^i?-MISP 

2 18,219 SS-^m® •• • 

■ 2-i'7 • ■ ' • . 'a^V^I^ • 
' 3 6,2 1' 4 ,- 2 1 5- K y— x^fll^ ■' - 

2 1 2-, •2-1-3, ■2 i-6 -KW VHM = 

3 0-1-- ■ •• • : mramf^m • - ; 

• 362 ■ ■' ■ BM (7^7 s/.^'-r h y ^;^) 
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